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Abstract. The study of important ancestors provides important information about ways to 
improve the analyzed population (the origin of the population, selection on the ascendant) and the 
possibilities of its further development (small number of ancestors, maintaining genetic similarity with 
outstanding breeding animal or preferring descendants from some individuals, can lead to inbreeding 
and genetic drift). 
Material was represented by Furioso North-Star horse population from Slatina stud, Olt 
county. Method used was „The numerator relationship matrix” (A matrix) elaborated by Henderson 
and Cuningham in 1976.  
The results reveal that the share of genetic relationship between males’ ascendants and 
population is 0%-25.17%. 11 stallions have a higher genetic similarity to population, between 20.29%-
25.17%. 
 




This study, of important ancestors, provides important information about ways to 
improve the analyzed population (the origin of the population, selection on the ascendant) and 
the possibilities of its further development (small number of ancestors, maintaining genetic 
similarity with outstanding breeding animal or preferring descendants from some individuals, 
can lead to inbreeding and genetic drift). (Drăgănescu C., 1979) 
 
MATERIALS AND METHODS 
 
Material was represented by pedigrees of 38 Furioso North-Star horses (5 sire stallions 
and 33 broodmares), representing entire reproductive nucleus from Slatina studfarm, Olt 
County. Method used was „The numerator relationship matrix” (A matrix) elaborated by 
Henderson and Cuningham in 1976 and presented for the first time in Romania by H. Grosu 
in 1997 and applied for the first time in Romania, in horse researches by Popa R., in 2004. 
 
RESULTS AND DISCUSSION 
 
In the pedigrees of Furioso North-Star population from Slatina stud, Olt County, were 
identified 74 male ascendants. They were ordered according to three criteria: genetic 
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relationship with sire stallions, genetic relationship with broodmares and with overall 
population (reproductive nucleus, stallions and mares) from the time of analysis (Tab. 1a and 
1b). 
Tab. 1a 
Genetic relationship of male ascendants with sire stallions, brood mares and with overall population 
 






F V 2 0.043 0.0044 0.0493 0.0012 0.0484 0.0012 
RAUFBOLD 4 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
NS XVIII 5 0.0553 0.0094 0.0569 0.0022 0.0567 0.0022 
NS XXIV 7 0.1105 0.0188 0.1139 0.0044 0.1134 0.0044 
F XXXIII 8 0.0078 0.0035 0.0125 0.0014 0.0119 0.0013 
NS XIX 9 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
F XXXV 13 0.025 0.0103 0.0249 0.0026 0.0249 0.0026 
NS XXVII 14 0.0316 0.0036 0.0299 0.0017 0.0301 0.0015 
NS XXXII 16 0.0916 0.0211 0.0921 0.005 0.092 0.005 
F XL 18 0.0336 0.0128 0.034 0.0036 0.0339 0.0035 
F XIII 20 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
INTERMEZZO II 25 0.0063 0.0062 0.0059 0.0013 0.006 0.0014 
MOCHO 27 0.0063 0.0062 0.0059 0.0013 0.006 0.0014 
FIRDAUSSI 29 0.0063 0.0062 0.0059 0.0013 0.006 0.0014 
ARKINA 31 0.0156 0.0121 0.0135 0.0024 0.0138 0.0025 
MAGLOD 33 0.0086 0.0036 0.0083 0.001 0.0083 0.0009 
NS XXIX 36 0.1027 0.0093 0.1018 0.003 0.1019 0.0028 
F XLIV 37 0.0234 0.006 0.0215 0.0025 0.0218 0.0023 
F XXXII 40 0.0086 0.0036 0.0083 0.001 0.0083 0.0009 
F XXXIX 41 0.0172 0.0071 0.0166 0.0021 0.0167 0.002 
NS XXXIV 44 0.1463 0.0138 0.1406 0.0061 0.1413 0.0056 
F XV 49 0.0859 0.0089 0.0985 0.0025 0.0969 0.0025 
F XLII 51 0.0344 0.0143 0.0331 0.0041 0.0333 0.004 
NS XXXV 54 0.0458 0.0105 0.046 0.0025 0.046 0.0025 
F XLV 56 0.0707 0.0293 0.0684 0.0083 0.0687 0.008 
F XLVI 57 0.1719 0.0178 0.1971 0.005 0.1938 0.005 
F XLVII 60 0.0469 0.0121 0.0431 0.005 0.0436 0.0046 
F XLVIII 62 0.1905 0.0249 0.1925 0.0061 0.1922 0.0061 
BOERU 64 0.0219 0.0076 0.0205 0.0021 0.0207 0.002 
NS XXX 67 0.0031 0.0031 0.0097 0.0018 0.0088 0.0016 
VULKAN NONIUS I 74 0.0242 0.0078 0.023 0.0021 0.0231 0.0021 
NONIUS XLIV 76 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
F XXXVIII 81 0.0156 0.007 0.0251 0.0027 0.0238 0.0026 
RIVAL 83 0.0281 0.01 0.0195 0.0031 0.0207 0.003 
HARLEKIN 87 0.0109 0.0068 0.0071 0.0022 0.0076 0.0021 
FEUERBALL 89 0.0109 0.0068 0.0071 0.0022 0.0076 0.0021 
NS XXXIII 91 0.0885 0.0197 0.0911 0.0059 0.0907 0.0056 




Genetic relationship of male ascendants with sire stallions, brood mares and with overall population 
 






IMI 95 0.0125 0.0125 0.0118 0.0026 0.0119 0.0027 
MOSQUITO 97 0.0125 0.0125 0.0118 0.0026 0.0119 0.0027 
IGLOI DIAK 100 0.025 0.025 0.0237 0.0053 0.0238 0.0055 
NONIUS LXIV 101 0.0234 0.006 0.0215 0.0025 0.0218 0.0023 
NS XXXVI 103 0.0991 0.0313 0.1078 0.0108 0.1067 0.0101 
NS XXXVII 104 0.1364 0.0187 0.1372 0.0077 0.1371 0.007 
NS IV 111 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
RIVAL I 115 0.0305 0.0143 0.0225 0.0046 0.0236 0.0044 
AVEIRO 116 0.0219 0.0136 0.0142 0.0044 0.0152 0.0042 
NONIUS XXXI 127 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
EPIGON 130 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
NS XXXVIII 134 0.1442 0.0418 0.1393 0.0116 0.1399 0.0112 
F LIII 137 0.0938 0.0242 0.0862 0.01 0.0872 0.0091 
F LIV 139 0.2264 0.0521 0.2238 0.0143 0.2241 0.0139 
MUSKETIER 141 0.0437 0.0272 0.0284 0.0089 0.0304 0.0084 
F L 151 0.1096 0.0144 0.1277 0.003 0.1253 0.0033 
PUMNAL 152 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
F LV 156 0.1089 0.032 0.1539 0.0114 0.148 0.0109 
BANAL 157 0.0512 0.0506 0.0483 0.0106 0.0487 0.011 
F LVII 159 0.2029 0.0466 0.1747 0.0171 0.1784 0.0159 
F LIX 161 0.1527 0.0469 0.1261 0.0134 0.1296 0.0129 
NS XLI 168 0.2186 0.0884 0.1969 0.0205 0.1998 0.0207 
NS XL 170 0.1839 0.0607 0.182 0.0173 0.1822 0.0166 
MOSOREL 176 0.0047 0.0031 0.0038 0.0004 0.0039 0.0007 
F LXI 179 0.1437 0.0495 0.2118 0.0197 0.2029 0.0185 
F LXIV 182 0.2866 0.0932 0.2454 0.0292 0.2508 0.0278 
F LXIII 191 0.1747 0.027 0.2282 0.0181 0.2211 0.0163 
F LXVI 204 0.2224 0.0991 0.2561 0.0301 0.2517 0.0287 
NS XLIII 205 0.0999 0.0312 0.2137 0.0329 0.223 0.0363 
NS XLII 208 0.2959 0.1284 0.2141 0.0238 0.2248 0.0261 
NS XLIV 209 0.1803 0.0433 0.2079 0.0197 0.2331 0.0333 
F LXV 211 0.1984 0.0901 0.1471 0.0264 0.1539 0.0255 
F LXVII 217 0.1645 0.0209 0.2386 0.0272 0.2288 0.0241 
F LXVIII 232 0.1332 0.0233 0.2332 0.021 0.2224 0.0297 
F LXIX 235 0.1945 0.0256 0.2199 0.0135 0.2172 0.0254 
F LXX 236 0.1450 0.0293 0.1648 0.0138 0.1627 0.0125 
Note: Ra = average genetic relationship with sire stallions; 
         Ri = average genetic relationship with brood mares; 
                         R pop. = average genetic relationship with overall population. 
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The results reveal that the share of genetic relationship between males’ ascendants and 
population is 0%-25.17%. 11 stallions have a higher genetic similarity to population, between 
20.29%-25.17%. 
Differences, relatively small, between ancestors, reveal the concern for maintaining a 
high effective number of males necessary to avoid inbreeding and to ensure normal 




Fig. 1. Genetic relationship of male ascendants with population 
 
Our goal was to identify those males ancestors related with population at least 22%. 
Thus, the pedigree of the population cross Furioso-North Star of Slatina stud with maximum 
certainty we have identified nine such ancestors - Table 2. 
Tab. 2 
Important ancestors in populational pedigree of Furioso North-Star horse from Slatina stud 
  
Genetic relationship with: Ancestors name Code  Sire stallions Brood mares Overall population 
F LXVI 204 0.2224 0.2561 0.2517 
F LXIV 182 0.2866 0.2454 0.2508 
NS XLIV* 209 0.1803 0.2079 0.2331 
F LXVII 217 0.1645 0.2386 0.2288 
NS XLII 208 0.2959 0.2141 0.2248 
F LIV 139 0.2264 0.2238 0.2241 
NS XLIII* 205 0.0999 0.2137 0.2230 
F LXVIII* 232 0.1332 0.2332 0.2224 
F LXIII 191 0.1747 0.2282 0.2211 
*current reproductive nucleus 
 
In terms of reproductive isolation, homozygoty maintains a greater genetic similarity 
with important ancestors (Drăgănescu C., 1979). In the Furioso-North Star population from 
Slatina, was considered the presence in reproductive nucleus of offsprings as many stallions 
(as shown in the chart. 1), maintaining genetic diversity and creating of action selection field. 
There are still 9 male ascendants, whose descendants were selected mainly for basic herd. 
High similarity with important ancestral population can be explained primarily by 
adopting a specific working model desire to maintain genetic similarity with remarkable 
ancestors. According to this model, the population is not maintained as a whole. Mating plan 
allow mating pairs (couples) with common ancestor in pedigrees. But note that this type of 
thinking is not always favorable for a normal evolution of population, because generate 
inbreeding. Also, these situations can occur when there is no coherent management of the 
Genetic relationship of males with population 
Linear (Genetic relationship of males with population) 
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matching mating, it is left to the "art" of technical manager. Maintaining genetic similarity 
with outstanding ancestors (inbreeding deliberate induction) can be made only when 
population status allow. Another aspect of the problem is that such situations can occur due to 
lack of males for replacements on certain bloodlines (Mărginean Gh., 1997). 
Values of genetic relationship between important ascendants are caused by their 
presence in mare pedigrees. 
Regarding relationship between male ancestors with current sire stallions we 
determinate values between 0% and 29.59%. 8 male ancestors from population shows a zero 
value of the genetic relationship coefficient with sire stallions from actual reproductive 
nucleus (Raufbold, NS XIX, F XIII, Nonius XLIV, NS IV Nonius XXXI, epigone and 
dagger), five of them being immigrants. At the other end of the values of genetic relationship 
coefficients between males ascendants and currently sire stallions (ranked by value of the 
coefficient) is found two stallions that have a strong relationshp with the sire stallions from 
reproductive nucleus: NS XLII (29.59%) and F LXIV (28.66%) -Figure 2. These stallions 
have a significant participation in determining population gene pool, being present in the high 









Fig. 3. Genetic relationship of male ascendants with current broodmares 
Genetic relationship  between male ascendants and current sire stallions 
Linear (Genetic relationship  between male ascendants and current sire stallions 
 
Genetic relationship between male ascendants and current broodmares 
Linear(Genetic relationship between male ascendants and current broodmares) 
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Regarding the affinity of 74 males with ascending number of mares' current parent, the 
graph presented in Figure 3 is noted the existence of relationship coefficient values between 
0% and 25.61%. 8 male ancestors from population shows a zero value of the relationship 
coefficient with mother mares at the time of analysis (Raufbold, NS XIX, F XIII, Nonius 
XLIV, NS IV Nonius XXXI, Epigon and Pumnal), five of them are immigrants. 7 males 
ancestors have a stronger relationship with the brood mares, leading large values of genetic 
relationship in population: F LXVI (25.61%), F LXIV (24.54%), F LXVI (23.86%), F LXVIII 




Very interesting is the zero value of genetic relationship coefficient between the 8 
males ancestors and the population as a whole (with sire stallions and also with broodmares). 
From these eight individuals, five are immigrants. In the situation of a population that wants 
to be genetically modified in a certain direction, it is printed a sense of progress by 
maintaining genetic similarity with outstanding ancestors or with immigrants. 
Transmission, in the successions of generations, of important ancestors genes, is made 
trough males descendants from this remarkable males ancestors. By immigration of valuable 
genitors, this process is interrupted (Labă, 2001). 
Given the existence of a process of immigration, offspring of immigrant male 
ancestors should become the next important ancestors of the population. Important genes of 
ancestors leave the population and are gradually replaced by genes of new ancestors 
(immigrants). 
This does not happen in the population of Furioso North Star from Slatina stud farm, 
null value of genetic relationship coefficients between male immigrants and population 
pointing out lack of logical reasons that made immigration possible. Going on paternal 
lineage of the nine major ancestors, cannot be identified immigrant individuals. This will be 
addressed in the chapter on population similarity with immigrants. 
 
Acknowledgments. UEFISCSU-research contract no. 154/2010; Horse Breeding 
Department from National Forest Authority-ROMSILVA; Team of specialists from Forestry 




1. Drăgănescu, C. (1979). Animal breeding (in Romanian), Ed. Ceres, Bucharest. 
2. Grosu, H. (1997). Linear models in animal breeding (in Romanian), Ed. Coral Sanivet, 
Bucharest. 
3. Mărginean, Gh. (1997). Hippology compendium (in Romanian), Ed. Orion, Bucharest. 
4. Popa, R. (2009). Breeding programs, (in Romanian), Ed. Printech, Bucharest, pp. 120-172. 
 
 
 
 
